Phylogeny and substitution rates of angiosperm actin genes.
Forty-four actin genes from five angiosperm species were PCR-amplified, cloned, and sequenced. Phylogenetic analysis of 34 of these actins, along with those previously published, indicates that angiosperm actin genes are monophyletic and underwent several duplications during evolution. Orthologues have been identified between Solanaceae species, as well as between Solanaceae species and soybean. These sequences were used to calculate nucleotide substitution rates. The synonymous rate (6.96 x 10(-9) substitutions/site/year) is similar to that of other nuclear protein-coding genes, but the nonsynonymous rate (0.19 x 10(-9) substitutions/site/year) is 6-19 times higher than that of mammalian actin genes. Relative rate tests indicate that actin genes are evolving at similar rates in monocots and in dicots. Evidence is also presented that some members of the maize actin multigene family have been involved in gene conversion events, that the potato genome contains 24 +/- 12 actin genes, and that potato and tomato diverged 11.6 +/- 3.6 MYA.